Gentle chemical deoxygenation of hemoglobin solutions.
Dithionite is often used to deoxygenate aqueous solutions because it reacts readily with oxygen. However, milder reducing agents, that do not ordinarily react readily with oxygen, may do so in the presence of an appropriate redox catalyst. We show that dithiothreitol reacts rapidly with oxygen in concentrated hemoglobin solutions to produce a mixture of deoxy-, met- and sulf-hemoglobin. The reaction in neutral phosphate buffer is not significantly affected by superoxide dismutase, benzoate or EDTA. However, addition of catalase or horseradish peroxidase decreases the proportions of met- and sulf-hemoglobin produced. We conclude that both hemoglobin and horse radish peroxidase accept dithiothreitol as the reducing substrate in heme catalyzed reactions with their respective oxidizing substrates (dioxygen and hydrogen peroxide). As a result, deoxy-hemoglobin suitable for physical studies can be prepared with a combination of a stoichiometric excess of dithiothreitol and a catalytic amount of horse radish peroxidase.